Effects of sulfonylureas on membrane-bound low Km cyclic AMP phosphodiesterase in rat fat cells.
The effects of sulfonylureas and a biguanide on membrane-bound low Km cyclic AMP phosphodiesterase and lipolysis were examined in rat fat cells. Pharmacologically active sulfonylureas, such as tolbutamide (10 mM), acetohexamide (10 mM) and glibenclamide (200 microM) activated the phosphodiesterase when incubated with fat cells and suppressed lipolysis induced by isoproterenol. However, neither of these actions was observed in the presence of a pharmacologically inactive sulfonylurea, carboxytolbutamide (10 mM) and a biguanide, buformin (500 microM). Tolbutamide (0.5-10 mM) activated the enzyme, concentration dependently, and this manner of activation appears to coincide with that of the suppressive effect on the lipolysis. The time course of the enzyme activation was similar to that seen with insulin. Km, optimal pH and sensitivity to temperature of the enzyme from tolbutamide-treated cells were the same as those of the enzyme from control and insulin-treated cells. Direct incubation of the enzyme from control cells with tolbutamide did not affect the activity, while as little as 10 microM 3-isobutyl-1-methylxanthine markedly inhibited the enzyme. Tolbutamide continued to activate the enzyme in cells in which insulin receptor had been destroyed by trypsin-pretreatment. These results are compatible with the idea that the enzyme activated by sulfonylurea and that activated by insulin may be the same species of phosphodiesterase and that the antilipolytic action of sulfonylurea may be mediated by the activation of the enzyme which does not occur through the insulin receptor.